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PREFACE 
This paper summarizes the proceedings of the IIASA seminar 
that was held in Poland in November 1979 to discuss the results 
of collaborative work under the generic title "Coal--Issues for 
the Eighties" and to establish a general policy and plan for the 
future and presents the main conclusions. Three main topics 
were discussed during this seminar: 
-- Organization, Management and Computers, 
-- Planning for Planning, and 
-- Environmental Problems. 
This paper covers the first two topics 'in some detail. The papers 
themselves are available separately as an IIASA Collaborative 
Paper, CP-80-23. The presentations and discussion on environmental 
issues are being issued separately as CP-80-24. All the proceed- 
ings will be published as IIASA Collaborative Papers. 
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REPORT OF AN IIASA SEMINAR ON SYSTEMS 
ANALYSIS I N  THE COAL INDUSTRY HELD I N  
S Z C Z Y R K ,  POLAND, 6-9 NOVEMBER 1979 
J a n  Stachowicz ,  Rolfe  Tomlinson 
BACKGROUND TO THE IIASA STUDY 
T h i s  IIASA I n d u s t r y  Study i s  t h e  f i r s t  under t h e  g e n e r a l  
heading " I s s u e s  f o r  t h e  E i g h t i e s " .  Work on t h e  c o a l  i n d u s t r y  
s t a r t e d  i n  1979, and on t h e  f o r e s t  i n d u s t r y  i n  1980. The ob jec -  
t i v e s  of t h e s e  s t u d i e s  a r e  t o  i d e n t i f y  t h e  key i s s u e s  f a c i n g  t h e  
i n d u s t r y ,  t o  d e f i n e  t h e  way t h a t  sys tems a n a l y s i s  c an  c o n t r i b u t e  
t o  t h e  s o l u t i o n  of t h o s e  i s sues , and  t o  deve lop  and r e f i n e  methods 
f o r  ana lyz ing  t h o s e  a l t e r n a t i v e s .  
The r e a s o n s  why IIASA should  unde r t ake  such comprehensive 
i n d u s t r y  s t u d i e s  a r e  n o t  hard  t o  f i n d ,  and a r e  se t  o u t  i n  t h e  
IIASA Research P lan  f o r  1981-85. 
Never b e f o r e  h a s  t h e r e  been s o  much u n c e r t a i n t y  abou t  
t h e  f u t u r e  of  economic development. I n  many c o u n t r i e s  
p r o d u c t i v i t y  i s  n o t  s u s t a i n i n g  t h e  hope f o r  growth; i n  
o t h e r s ,  t e c h n o l o g i c a l  change i s  making o b s o l e t e  t h o s e  
i n d u s t r i e s  on which t h e y  have t r a d i t i o n a l l y  r e l i e d .  
Many s m a l l e r  c o u n t r i e s  i n  p a r t i c u l a r  s u f f e r  from econo- 
m i e s  of  s c a l e  t h a t  f o r c e  them t o  ve ry  l a r g e  i nves tmen t s ,  
s t u l t i f y i n g  i n d i v i d u a l  i n i t i a t i v e  and c r e a t i n g  vu lnera -  
b i l i t y  t o  changes  i n  t h e  market  o r  i n  energy c o s t s .  
Fur thermore ,  d i f f e r e n t  r e g u l a t o r y  a c t i o n s ,  s c a r c i t y  of  
raw m a t e r i a l s  and s k i l l e d  l a b o r ,  changing demand and 
supply  p a t t e r n s ,  new needs and p r o d u c t s ,  and s o  on,  
a r e  a f f e c t i n g  i n d u s t r y  more and more. 
Though many of t h e  problems s t u d i e d  by IIASA a r e  rele- 
v a n t  t o  t h e  p a r t i c u l a r  needs  of  i n d u s t r y ,  few look a t  
t h e  problems a s  a  whole. Y e t  it i s  h e r e  t h a t ,  by 
look ing  a t  problems a s  a  whole, t h e  sys tems approach 
c a n  make i t s  most impor tan t  c o n t r i b u t i o n .  
The purpose  o f  IIASA I n d u s t r y  S t u d i e s  i s  t o  b r i n g  
managers and a n a l y s t s  from i n t e r e s t e d  c o u n t r i e s  t o -  
g e t h e r  t o  i d e n t i f y  t h e  c r i t i c a l  problems f a c i n g  e a c h  
i n d u s t r y  i n  t h e  n e x t  t e n  y e a r s ,  t o  i d e n t i f y  where s y s -  
t e m s  a n a l y s i s  c a n  h e l p ,  t o  i d e n t i f y  t h e  c u r r e n t  s t a t e  
o f  t h e  a r t ,  and t o  engage i n  c o l l a b o r a t i v e  r e s e a r c h  
where n e c e s s a r y .  
The main r e s e a r c h  i s  done i n  t h e  i n d u s t r y  i t s e l f ,  
w i t h  IIASA p r o v i d i n g  c o o r d i n a t i o n  and t e c h n i c a l  ad- 
v i c e  a s  w e l l  a s  u n d e r t a k i n g  s p e c i f i c  r e s e a r c h  t a s k s  
t h a t  a r e  b e s t  done c e n t r a l l y .  The long  term aim i s  
t o  a s s i s t  t h e  i n d u s t r y  th rough  more e f f e c t i v e  u s e  of  
sys tems  a n a l y s i s  and t o  p r o v i d e  t h e  a n a l y s t s  i n  t h e  
i n d u s t r y  w i t h  b e t t e r  i n f o r m a t i o n  and t o o l s .  
The c o a l  mining i n d u s t r y  i s  p a r t i c u l a r l y  a p p r o p r i a t e  f o r  such 
a comprehensive s t u d y  because  it i s  a  c r i t i c a l  e n e r g y  i n d u s t r y  
f a c e d  w i t h  e x p e c t a t i o n s  of  g r e a t l y  i n c r e a s e d  demand b e f o r e  t h e  
end of  t h e  c e n t u r y ,  and w i t h  t h e  need t o  make major  inves tment  
t o  d e c i s i o n s  a t  a  t i m e  when e x i s t i n g  c a p a c i t y  is n o t  f u l l y  
u t i l i z e d .  Markets  i n  t h e  f u t u r e  may b e  v e r y  d i f f e r e n t l y  l o c a t e d  
from t h e  p r e s e n t ,  and t h e  t r a n s p o r t  s i t u a t i o n  needs  t o  b e  re- 
a s s e s s e d .  The f u t u r e  u s e  of  t h e  p r o d u c t  i s  u n c e r t a i n - - i t  might  
be  needed f o r  e l e c t r i c i t y  g e n e r a t i o n ,  g a s i f i c a t i o n ,  l i q u e f a c t i o n  
o r  o t h e r  end u s e s .  The p r o d u c t i o n  t echno logy  is  undergoing change,  
and t h e  impact  of  t h e  computer  i s  o n l y  j u s t  b e g i n n i n g .  A t  t h e  
same t i m e ,  c o n c e r n  a b o u t  p o l l u t i o n  of  e a r t h ,  w a t e r  and a i r  i s  
growing l e a d i n g  t o  major  r e g u l a t o r y  c o n t r o l s  o f  v a r i o u s  k i n d s .  
I t  i s  a n  i n d u s t r y  i n  t r a n s i t i o n ,  and most o f  t h e s e  c r i t i c a l  
i s s u e s  a r e  a p p r o p r i a t e  s u b j e c t s  f o r  sys tems  a n a l y s i s .  
Moreover, t h e  c o a l  mining i n d u s t r y  h a s  developed o v e r  a  long  
p e r i o d  o f  t i m e  under  a  v a r i e t y  of  c o n d i t i o n s ,  and h a s  a  good rec- 
o r d  of  i n t e r n a t i o n a l  c o l l a b o r a t i o n .  T h i s  g i v e s  a  good b a s i s  f o r  
compara t ive  s t u d i e s  t h a t  c a n  b e  used t o  p r o v i a e  r e s u l t s  of  gen- 
e r a l  a p p l i c a b i l i t y .  Two r e c e n t  m e e t i n g s ,  t h e  1 0 t h  World Mining 
Congress  i n  I s t a n b u l  i n  1977 and t h e  UNO Coal  Seminar i n  Katowice, 
Poland,  i n  1979 have conf i rmed t h e  p o t e n t i a l  r e t u r n  from d e v e l o p i n g  
i n t e r n a t i o n a l  s c i e n t i f i c  c o o p e r a t i o n  i n  t h e  scope  o f  c o a l  mining.  
I n  t h i s  c o n n e c t i o n  it may be  wor th  q u o t i n g  from t h e  r e p o r t  o f  t h e  
UN Symposium o n  World Coa l  P r o s p e c t s  h e l d  i n  Katowice, Po land ,  
1979, and a t t e n d e d  by a b o u t  170 e x p e r t s  from developed and d e v e l -  
op ing  c o u n t r i e s .  The f o l l o w i n g  q u o t a t i o n s  a r e  t a k e n  from t h e  
r e p o r t  o f  M r .  Zygmunt Wegrzyk, Chairman of  t h e  Coal  Committee of  
t h e  U N  Economic Commission f o r  Europe. 
The r e s u l t s  of  t h e  1 0 t h  World Confe rence ,  I s t a n b u l ,  
1977, i n d i c a t e d  t h a t  on t h e  b a s i s  o f  c o a l  e q u i v a l e n t  
c o a l  c o m p r i s e s  81% o f  f o s s i l  f u e l  r e s o u r c e s ,  o i l  17$, 
and g a s  2 $ ,  w h i l e  i n  1977 p r o d u c t i o n ,  t h e  s h a r e s  of  
t h e s e  f u e l s  were: c o a l  33%, o i l  46%, and g a s  21%. 
These  f i g u r e s  showed t h a t  t h e r e  was on t h e  one  hand 
a  d i s p r o p o r t i o n  between pe t ro leum r e s o u r c e s  and pro-  
d u c t i o n ,  and on t h e  o t h e r  a n  enormous p o t e n t i a l  t o  
i n c r e a s e  c o a l  p r o d u c t i o n .  
An i n d i s p e n s a b l e  f a c t o r  i n  r e d u c i n g  t h e  t e c h n i c a l  
and economic d i f f i c u l t i e s  i n  mining was t h e  a c t i v e  
development  o f  r e s e a r c h  and development .  T h i s  was 
aimed a t  p r o v i d i n g  i n c r e a s e d  p r o d u c t i v i t y ,  improved 
s a f e t y ,  p r o t e c t i o n  o f  env i ronment ,  and more f a v o r -  
a b l e  economics.  
The p r e s e n t  and f u t u r e  energy  problems and worldwide 
d imens ions  had,  t h e r e f o r e ,  t o  b e  s o l v e d  on a n  i n t e r -  
n a t i o n a l  s c a l e .  
I s s u e s  concern ing  c o a l  a s  one o f  t h e  b a s i c  p r imary  
e n e r g y  forms were s u b j e c t s  o f  i n t e r e s t  a t  numerous 
c e n t r e s  i n  t h e  wor ld .  An approach c o n s i s t i n g  i n  
t a c k l i n g  t h e  e s s e n t i a l  m a t t e r s  from v a r i o u s  a n g l e s  
was e x t r e m e l y  u s e f u l  i n  t h e  l i g h t  of  s a f e g u a r d i n g  
s u f f i c i e n t  e n e r g y  s u p p l i e s  and,  c o n s e q u e n t l y ,  o f  
minimizing t e n s i o n s  n o t  o n l y  i n  t h e  world e n e r g y  
s i t u a t i o n ,  b u t  i n  t h e  world a t  l a r g e .  
Systems a n a l y s i s  h a s ,  a s  w e  have s a i d ,  a  ma jo r  p a r t  t o  p l a y  
i n  t a c k l i n g  t h e  problems t h a t  a r e  r e v e a l e d  i n  t h i s  summary. 
"Coal - - Issues  f o r  t h e  E i g h t i e s "  i s  i n t e n d e d  t o  c o n t r i b u t e  towards  
t h i s ,  and t h e  Szczyrk  seminar  i s  a  s t e p  i n  t h i s  p r o c e s s .  
ORGANIZATION OF THE SEMINAR 
The main purposes  o f  t h i s  seminar  w e r e :  
-- t o  d i s c u s s  p r o g r e s s  s i n c e  t h e  i n a u g u r a l  t a s k  f o r c e  
mee t ing  which was h e l d  a t  IIASA i n  March 1979, 
-- t o  f a c i l i t a t e  t h e  exchanges  oE e x p e r i e n c e ,  r e s u l t s ,  
methods,  e tc . ,  and 
-- t o  e s t a b l i s h  a  p l a n  f o r  t h e  f u t u r e .  
The seminar  was a t t e n d e d  by p a r t i c i p a n t s  from A u s t r i a ,  CSSR, 
F e d e r a l  Repub l i c  o f  Germany, Hungary, I t a l y ,  Uni ted  Kingdom, USSR, 
USA, and Poland.  ( A  l i s t  o f  p a r t i c i p a n t s  i s  g i v e n  i n  Appendix A . )  
An i m p o r t a n t  f e a t u r e  o f  t h e  p a r t i c i p a n t s  was t h e i r  p r a c t i c a l  
e x p e r i e n c e  from a  range  o f  t e c h n i c a l  backgrounds and t h e i r  w i l l -  
i n g n e s s  t o  c o o p e r a t e .  There  was a  s t r o n g  r e p r e s e n t a t i o n  from 
t h e  P o l i s h  h o s t s  i n c l u d i n g  r e p r e s e n t a t i v e s  from t h e  P o l i s h  Coal  
Mining M i n i s t r y  and t h e  S i l e s i a n  Branch o f  t h e  P o l i s h  Academy o f  
S c i e n c e s .  
A l l  t h e  p a p e r s  a t  t h e  seminar  w e r e  p r e s e n t e d  i n  a  p l e n a r y  
s e s s i o n  and t h e r e  w e r e  i n  a d d i t i o n  two p a n e l  d i s c u s s i o n s .  The 
f i r s t  o f  t h e s e  d e a l t  w i t h  management, o r g a n i z a t i o n a l ,  computer 
a p p l i c a t i o n s  and p l a n n i n g  problems,  t h e  second w i t h  e n v i r o n m e n t a l  
i s s u e s .  (The Agenda i s  g i v e n  i n  Appendix B . )  
A b r i e f  r e f e r e n c e  t o  t h e  c o n f e r e n c e  l o c a t i o n ,  a n d  t o  o t h e r  
a c t i v i t i e s  may a l s o  be u s e f u l .  Szczyrk  i s  a  h e a l t h - r e s o r t  i n  
t h e  Beskid  Mountains,  and t h e  house where t h e  seminar  was o r g a n i z e d  
was a  w e l l  equ ipped  h o l i d a y  home f o r  miners  and  t h e i r  f a m i l i e s .  
The seminar  p a r t i c i p a n t s  v i s i t e d  t h e  M a n i f e s t  Lipcowy C o l l i e r y  i n  
t h e  Rubnik Coal Region where they  were acqua in ted  wi th  p r a c t i c a l  
problems of  P o l i s h  c o a l  mining. They a l s o  v i s i t e d  t h e  no to r ious  
Concentra t ion Camp a t  Oswiecim (Auschwitz) .  
Eighteen p r e s e n t a t i o n s  were made by p a r t i c i p a n t s  from s i x  
c o u n t r i e s  and t h r e e  by IIASA p a r t i c i p a n t s .  (A l i s t  of t h e  papers  
i s  given i n  Appendix C . )  Most of t h e  p r e s e n t a t i o n s  concen t r a t ed  
on t h e  main seminar t o p i c s ,  i . e . ,  
-- management and o r g a n i z a t i o n  problems, 
-- planning f o r  p lanning  ( i . e .  development o f  a  method- 
ology f o r  t h e  use  of systems a n a l y s i s  i n  new c a p a c i t y  
p lanning)  , 
-- environmental  i s s u e s ,  
bu t  some of  them, i n  whole o r  p a r t ,  were devoted t o  g e n e r a l  pro- 
blems of  c o a l  mining p r o s p e c t s  i n  t h e  d i f f e r e n t  c o u n t r i e s .  
I n  t h e  fo l lowing  s e c t i o n s  we d i v i d e  t h e  t o p i c s  d i s c u s s e d  i n t o  
f o u r  d i f f e r e n t  groups,  and b r i e f l y  summarize t h e  most important  
p o i n t s  made i n  t h e  p r e s e n t a t i o n s  and d i s c u s s i o n  r e l a t e d  t o  each 
t o p i c .  
GENERAL PROBLEMS OF COAL M I N I N G  INDUSTRY I N  THE DIFFERENT 
COUNTRIES 
Three p r e s e n t a t i o n s  from USSR, Poland and t h e  UK were devoted 
t o  t hese  problems. 
D r .  V.B.  Iloskvin, Ch ie f ,  Laboratory f o r  Technica l  and Econo- 
mic Analys i s ,  C e n t r a l  Research I n s t i t u t e  of Economics and Scien- 
t i f i c  and Technical  Informat ion f o r  t h e  Coal I n d u s t r y  of t h e  
USSR, gave some s a l i e n t  f a c t s  concerning t h e  USSR mining i n d u s t r y .  
The c o a l  i n d u s t r y  of t h e  USSR i s  c h a r a c t e r i z e d  by h igh  r a t e s  of 
development--in 1978 t h e  t o t a l  run-of-mine c o a l  p roduc t ion  amoun- 
t e d  t o  723,6 m i l l i o n  t o n s  (664,4 m i l l i o n  t o n s  of s a l a b l e  c o a l ) ,  
an i n c r e a s e  of 100 m i l l i o n s  t o n s ,  o r  16% a s  compared t o  1970. 
The development of t h e  c o a l  i n d u s t r y  i s  accompanied by c o a l  pro- 
duc t ion  concent ra t ions- - the  number of mines decreased  ove r  t h e  
s a i d  p e r i o d  from 700 t o  581. Coal mining i n  t h e  USSR f a c e s  ad- 
v e r s e  geology,  which becomes more and more complicated--an average 
annual  i n c r e a s e  of  mining depth amounts t o  1 0  meters ;  by t h e  end 
of 1978 t h e  average working dep th  was 436 meters .  The s h a r e  of 
c o a l  o u t p u t  from underground mines w i th  h igh  gas  emiss ion  r a t e s  
i s  a l s o  s t e a d i l y  i n c r e a s i n g .  I n  conc lus ion ,  D r .  Moskvin s t r e s s e d  
t h a t  i nc reased  l e v e l s  of p roduc t ion ,  mechanization and c o a l  ou t -  
p u t  concen t r a t i on  under c o n d i t i o n s  o f  worsening geology,  c a l l e d  
f o r  cont inued improvements i n  t h e  f i e l d  of  management and pro- 
duc t ion  engineer ing .  
Dr., General  D i r e c t o r  o f  New Technology 
Department, P o l i s h  Coal Mining Min i s t ry ,  d i s cus sed  t h e  c o a l  mining 
s i t u a t i o n  i n  Poland and t h e  problems a r i s i n g  from it. 
S i n c e  t h e  second wor ld  war,  c o a l  o u t p u t  i n  Poland h a s  r i s e n  
s t e a d i l y .  From 1970 t o  1979, p r o d u c t i o n  h a s  i n c r e a s e d  from 140 
m i l l i o n  t o n s  t o  above 200 m i l l i o n  t o n s ,  w i t h  a n  a v e r a g e  annua l  
inc rement  o f  6 , 6  m i l l i o n  t o n s .  S e v e r a l  f a c t o r s  c o n t r i b u t e  t o  t h i s  
s t e a d y  i n c r e a s e  i n  p r o d u c t i o n .  F i r s t  o f  a l l ,  o l d e r  mines and even 
some o f  t h e  newer ones  a r e  i n  t h e  p r o c e s s  o f  b e i n g  r e n o v a t e d  and 
many new c o l l i e r i e s  have  been c o n s t r u c t e d .  
F i n a l l y ,  by i n c r e a s i n g  mechan iza t ion  i n  t h e  mining p r o c e s s ,  
t h e  o u t p u t  o f  a  s i n g l e  f a c e  h a s  i n c r e a s e d  c o n s i d e r a b l y .  For  
example, between 1970 and 1977 t h e  average  d a i l y  o u t p u t  from a  
longwal l  f a c e  w i t h  c a v i n g  i n c r e a s e d  from 600 t o  1000 t o n s  p e r  
day;  t h e  o u t p u t  from a  s i n g l e  p r o d u c t i o n  l e v e l  r o s e  from 2300 t o  
4000 t o n s  a  day d u r i n g  t h i s  p e r i o d .  N i n e t y - f i v e  p e r c e n t  of  t h e  
mining p r o d u c t i o n  p r o c e s s  a l o n g  f a c e ,  p a r t i c u l a r l y  l o n g w a l l  f a c e s ,  
can be mechanized s u p p o r t ,  w i t h  t h e  number of mechanized f a c e s  
i n c r e a s i n g  r a p i d l y .  
F o r e c a s t s  of  c o a l  p r o d u c t i o n  f o r  t h e  1 9 8 0 ' s  assume even f u r -  
t h e r  i n c r e a s e s  i n  o u t p u t ,  a l t h o u g h  a  c o r r e s p o n d i n g  i n c r e a s e  i n  
employment w i l l  be  l i m i t e d .  I n  1980 Poland s h o u l d  produce  o v e r  
210 m i l l i o n  t o n s  of  c o a l ;  240 m i l l i o n  t o n s  i s  p r e d i c t e d  f o r  1985. 
It i s  a n t i c i p a t e d  t h a t  i n c r e a s i n g l y  i n a c c e s s i b l e  c o a l  w i l l  have  
t o  be mined t o  a c h i e v e  t h i s  i n c r e a s e ,  w i t h  t h e  accomwanving pro-  
blems of  a i r - c o n d i t i o n i n g ,  r o c k  b u r s t ,  etc .  
A s  a  r e s u l t ,  t h e  p r o b l e m  o f  o r g a n i z a t i o n ,  management, 
p l a n n i n g  and env i ronmenta l  p r o t e c t i o n  a r e  o f  s p e c i a l  i n t e r e s t  t o  
t h e  P o l i s h  c o a l  i n d u s t r y .  
M r .  I . R .  T u r n e r ,  O p e r a t i o n a l  Research E x e c u t i v e ,  N a t i o n a l  
Coal Board, U . K .  H i s  p r e s e n t a t i o n  was devo ted  t o  t h e  work o f  t h e  
O p e r a t i o n a l  Research  ~ k e c u t i v e  devo ted  t o  p r o d u c t i o n  p l a n n i n g .  
I n i t i a l l y ,  however, he  gave  some background s t a t i s t i c s .  The UK 
N a t i o n a l  Coal  Board o p e r a t e s  230 deep  mines ,  which have  an  a n n u a l  
p r o d u c t i o n  of abou t  105 m i l l i o n  t o n s .  It u s e s  a  c o n v e n t i o n a l  
" l i n e  and s t a f f "  management o r g a n i z a t i o n  s t r u c t u r e ,  and d i v i d e s  
t h e  c o u n t r y  i n t o  12 g e o g r a p h i c a l  g roups  c a l l e d  "Areas" .  There  
a r e  t h r e e  l e v e l s  o f  management, namely: 
-- t h e  N a t i o n a l  Board,  
-- t h e  12 "Area" D i r e c t o r s ,  
-- t h e  230 C o l l i e r y  Managers.  
Both t h e  N a t i o n a l  Board and  e a c h  Area  D i r e c t o r  h a s  s u b s t a n t i a l  
s t a f f  d i v i d e d  a c c o r d i n g  t o  t h e  f o l l o w i n g  f u n c t i o n s :  p r o d u c t i o n ,  
mining,  e n g i n e e r i n g ,  f i n a n c e ,  marke t ing ,  p e r s o n n e l ,  p u r c h a s i n g .  
The C o l l i e r y  Manager 's  s t a f f  i s  v e r y  s m a l l ,  and c o n t a i n s  s p e c i a l -  
is ts  i n  p r o d u c t i o n ,  e n g i n e e r i n g  and p e r s o n n e l  o n l y .  
I n  a d d i t i o n  t o  t h e  l i n e  and s t a f f  o r g a n i z a t i o n  d e s c r i b e d  
above, t h e r e  a r e  a  number o f  o p e r a t i n g  and a d v i s o r y  b o d i e s  w i t h i n  
t h e  N a t i o n a l  Coal  Board which l i e  o u t s i d e  t h e  l i n e  and s t a f f  
s t r u c t u r e .  Some o f  t h e s e  a r e  o p e r a t e d  l i k e  wholly-owned s u b s i d -  
i a r y  companies,  e . g . :  
-- t h e  Opencast  E x e c u t i v e ,  
-- Coal P r o d u c t s  L i m i t e d ,  
-- Conpower L imi ted .  
O t h e r s  have a  more a d v i s o r y  o r  r e s e a r c h  f u n c t i o n .  Examples o f  
t h e s e  a r e  t h e  t h r e e  t e c h n i c a l  r e s e a r c h  e s t a b l i s h m e n t s ,  i . e . ,  t h e  
Mines Research  and Development E s t a b l i s h m e n t ,  t h e  Coal  Research  
E s t a b l i s h m e n t ,  and t h e  O p e r a t i o n a l  Research E x e c u t i v e .  
The O p e r a t i o n a l  Research  Execu t ive  i s  comprised o f  1 2 5  oper -  
a t i o n a l  r e s e a r c h  s c i e n t i s t s .  The f i e l d s  o f  work may be d i v i d e d  
i n t o  t h r e e  main g roups :  
-- work f o r  n a t i o n a l  h e a d q u a r t e r s  d e p a r t m e n t s ,  such a s  
mining o r  f i n a n c e ,  
-- work f o r  "Area" managements, 
-- l o n g  t e r m  r e s e a r c h .  
A s m a l l  amount of  c o n s u l t a n c y  work i s  a l s o  c a r r i e d  o u t  f o r  o t h e r  
o r g a n i z a t i o n s .  
There  w e r e  a l s o  g e n e r a l  i n t r o d u c t i o n s  t o  t h e  seminar  by 
M r .  R .  Tomlinson,  Chairman of t h e  Management and Technology Area ,  
I n t e r n a t i o n a l  I n s t i t u t e  f o r  Appl ied  Systems A n a l y s i s ;  P r o f e s s o r  
A .  Melich ,  P r e s i d e n t  o f  t h e  P o l i s h  Academy o f  S c i e n c e s ,  S i l e s i a n  
Branch; and D r .  Zygmunt Wegrzyk, Chairman of  t h e  Coal  Committee 
of  t h e  UN Economic Commission f o r  Europe.  
PLANNING FOR P L A N N I N G  
Four p r e s e n t a t i o n s  w e r e  whol ly  devo ted  t o  t h i s  t o p i c  and 
two p r e s e n t a t i o n s  d i s c u s s e d  it i n  p a r t .  Taken t o g e t h e r ,  t h e y  
p rov ided  a  wide overview o f  OR and sys tems  a p p l i c a t i o n s  a t  a l l  
d e s i g n  s t a t e s  i n  t h e  mining p l a n n i n g  f o r  p l a n n i n g  a c t i v i t y  a s  
w e l l  a s  p r e s e n t i n g  a  good d e a l  o f  u s e f u l  e x p e r i e n c e s  on t h e  
u s e  o f  computers  i n  s u p p o r t  f o r  p l a n n i n g  i n  t h e  c o a l  mining 
i n d u s t r y .  These p r e s e n t a t i o n s  w i t h  t h e  d i s c u s s i o n  on them, n o t  
o n l y  p rov ided  a  u s e f u l  exchange of  i d e a s  and e x p e r i e n c e ,  b u t  
a l s o  p rov ided  a n e x p e r i m e n t a l  b a s e  f o r  f u t u r e  c o l l a b o r a t i v e  s t u d i e s  
n o t  o n l y  d i r e c t l y  r e l a t e d  t o  p l a n n i n g  methods improvement b u t  
a l s o  on more g e n e r a l  t o p i c s ,  a s  f o r  example,  management under  
u n c e r t a i n t y .  Two of t h e s e  p r e s e n t a t i o n s  w e r e  on p a p e r s  i n t r o -  
duced by U K  s p e c i a l i s t s  from t h e  N a t i o n a l  Coal  Board which gave  
an  overv iew o f  OR method a p p l i c a t i o n s  f o r  p l a n n i n g  p r o c e s s  needs  
i n  UK c o a l  mining.  
M r .  W. Hancock, of t h e  O p e r a t i o n a l  Research  E x e c u t i v e  of  
t h e  N a t i o n a l  Coal  Board a t  C o l e o r t o n ,  U K ,  p r e s e n t e d  a  p a p e r  on 
"OR i n  N e w  Mine P l a n n i n g "  by J.J. L e w i s  and M.J. S a d n i c k i ,  which 
d e s c r i b e d  t h e  OR methods deve loped  and  used a t  North E a s t  
L e i c e s t e r s h i r e  ( N E L P )  i n  t h e  U n i t e d  Kingdom. 
I n  t h e  mid-1970's  a  major  new p r o s p e c t  was proved i n  a  p r e -  
v i o u s l y  unworked r e g i o n  of Nor th  E a s t  L e i c e s t e r s h i r e .  P r e l i m i n a r y  
e s t i m a t e s  from b o r e h o l e  i n f o r m a t i o n  showed o v e r  500 m i l l i o n  t o n s  
of r e c o v e r a b l e  r e s o u r c e s .  
A s p e c i a l  p l a n n i n g  team was set  up t o  c o o r d i n a t e  t h e  work f o r  
t h e  two l o c a l  a r e a s :  South Not t inghamshi re  and South Midlands  
( t h e  team was l e d  by M r .  J .  J .  Lewis ,  c o - a u t h o r  o f  t h i s  p a p e r )  . 
The p r e s e n t a t i o n  d e s c r i b e d  t h e  OR methods deve loped  and  used a t  
NELP, i n  s i x  s e c t i o n s ,  r e s e r v e s  a s s e s s m e n t ,  underground l a y o u t  
a s s e s s m e n t ,  manpower a v a i l a b i l i t y ,  manpower r e q u i r e m e n t s  and p ro -  
d u c t i v i t y ,  s u r f a c e  c a p a c i t i e s  and  f i n a n c i a l  a s s e s s m e n t .  F i n a l l y ,  
a  f e w  remarks and  recommendations w e r e  made on t h e  u s e  o f  OR 
sys tems i n  t h e  c o n t e x t  o f  t h e  d i f f i c u l t i e s  e n c o u n t e r e d  by mining 
e n g i n e e r s  i n  s o l v i n g  t h e  complex o p t i m i z a t i o n  problem of  p l a n n i n g  
a  new mine. 
The main p a r t  of  t h e  work had been a  c a r e f u l  sys tem a n a l y s i s  
and s t r u c t u r i n g  o f  t h e  o v e r a l l  problem. T h i s ,  w i t h o u t  t h e  a p p l i -  
c a t i o n  of  s p e c i f i c  OR t e c h n i q u e s ,  was of  g r e a t  u s e  i n  i t s e l f .  
A l l i e d  t o  t h e  a p p l i c a t i o n  of  s p e c i f i c  OR methods ,  t h e  p o t e n t i a l  
c o n t r i b u t i o n s  t o  mine p l a n n i n g  a r e  enormous. 
M r .  I . R .  T u r n e r .  T h i s  p r e s e n t a t i o n  was concerned  w i t h  p l a n -  
n i n g  f o r  p r o d u c t i o n  a t  t h e  c o l l i e r y  l e v e l .  H e  p r e s e n t e d  t h e  
r e s u l t s  o f  t h e  o p e r a t i o n a l  Research  E x e c u t i v e  s t u d i e s  on p l a n n i n g  
f o r  p r o d u c t i o n  ( f o r  a  g r o u p  o f  18 mines i n  England)  . The purpose  
of  t h i s  work was t o  r e n d e r  a s s i s t a n c e  i n  p l a n n i n g  a  mining b u s i -  
n e s s  d e a l i n g  w i t h  u n c e r t a i n t y  a b o u t  t h e  o u t s i d e  world c o n c e r n i n g  
( t h e  c o s t  of  raw m a t e r i a l s  and t h e  demand f o r  t h e  p r o d u c t s  o f  
t h e  b u s i n e s s )  and w i t h  u n c e r t a i n t y  a b o u t  i n t e r n a l  c o a l  f a c e  f a c -  
t o r s .  T h i s  work c o n s i s t e d  o f  t h e  f o l l o w i n g  s t e p s :  
-- h i s t o r i c a l  a n a l y s i s ,  
-- b u i l d i n g  a  f o r e c a s t i n g  model.  
Fur the rmore ,  t h e  a u t h o r  gave  d e t a i l s  o f  t h e  c a l c u l a t i o n s  made 
w i t h  t h i s  model ,  t h a t  a r e  performed f o r  t h r e e  sets o f  c o l l i e r i e s  
f o r  which t h e  a n a l y s i s  was u s e d ,  i . e . ,  th in-seam advanc ing ,  t h i c k -  
advanc ing ,  and  r e t r e a t .  I t  i s  worth emphas iz ing  t h a t  t h e  a c c u r a c y  
of t h i s  model i s  v e r y  h i g h .  
D r .  Zygmunt Wegrzyk p r e s e n t e d  a  p a p e r  by J. P a z d i o r a ,  who 
i s  t h e  Genera l  D i r e c t o r  of  Mining S t u d i e s  and Des ign ,  Katowice,  
Poland,  on "Computerized Designing P r o c e s s e s  f o r  t h e  Development 
o f  Coal  Regions  and Coal  Mines",  which d e s c r i b e d  t h e  r a n g e  of  
computer ized  methods a p p l i c a t i o n  by h i s  o f f i c e .  
These methods a r e  u s e d  i n  d e s i g n  ( p l a n n i n g  f o r  p l a n n i n g )  
p r a c t i c e  b o t h  f o r  p l a n n i n g  p r o c e s s e s  such a s  c o a l  mining develop-  
ment and f o r  eve ryday  n e e d s  i n  d i f f e r e n t  p l a n n i n g  t o p i c s .  H e  
gave a  d e s c r i p t i o n  o f  t h e  d i f f e r e n t  methods and  d i s c u s s e d  t h e i r  
exper ience i n  applying them a t  t h e  fo l lowing  design-planning 
s t a g e s :  
-- planning  t h e  development of t h e  t o t a l  c o a l  mining 
i n d u s t r y ,  
-- f e a s i b i l i t y  s t u d i e s ,  
-- d e t a i l e d  t e c h n i c a l  d e s i g n s ,  
-- d e s i g n e r s  s u p e r v i s i o n  of t h e  des igns  r e a l i z a t i o n  
a t  c o n s t r u c t i o n  s i t e s .  
Moreover, D r .  Pazdiora  added some s a l i e n t  f a c t s  concerning t h e  
economies achieved through t h e  use  of  t h e  p r e s e n t e d  methods i n  
planning p r a c t i c e .  For example, i n  l i n e  w i t h  mathematical  models 
f o r  a  s i n g l e  hor izon  mine, t h e  p h y s i c a l  model of t h e  XXX Anniver- 
say Mine i n  t h e  Rubnik Coal Region was e s t a b l i s h e d .  The r e s u l t s  
of c a l c u l a t i o n s  pe rmi t t ed  sav ings  i n  c a p i t a l  expend i tu re  of t h e  
o r d e r  of 60  m i l l i o n  z l o t i e s .  
D r .  V . P .  Moskvin, i n  h i s  paper on "Some Problems of Manage- 
ment and Product ion Engineer ing i n  t h e  Coal I n d u s t r y  o f  t h e  USSR," 
desc r ibed  some work undertaken on p lanning  problems i n  t h e  USSR 
c o a l  i n d u s t r y .  They were concerned p a r t i c u l a r l y  w i t h  t h e  improve- 
ment of a n a l y t i c a l  t echniques  f o r  i d e n t i f y i n g  produc t ion  p o t e n t i a l  
and apply more comprehensive planned management. Th i s  a n a l y s i s  
comprised t h e  fol lowing:  
( a )  r e l i a b l e  q u a n t i t a t i v e  assessment of e f f e c t s  o f  geolo-  
g i c a l ,  t e c h n o l o g i c a l  and produc t ion  eng inee r ing  f ac -  
t o r s  on produc t ion  e f f i c i e n c y  i n d i c e s ,  such a s  pro-  
d u c t i v i t y ,  c o s t  of  p roduc t ion  and p r o f i t a b i l i t y ;  
(b )  sound assessment of p roduc t ion  c a p a c i t y  o f  an e n t e r -  
p r i s e  a s  a  whole o r  of s e p a r a t e  t e c h n o l o g i c a l  u n i t s  
a t  a  given e n t e r p r i s e ;  
( c )  development of a  set of measures,  p r i m a r i l y  i n  t h e  
a r e a  o f  p roduc t ion  eng inee r ing ,  i n t ended  t o  e l i m i n a t e  
s o - c a l l e d  "bo t t l enecks" .  
A comparative program of work has  been c a r r i e d  o u t  i n  t h e  
USSR c o a l  i n d u s t r y  wi th  t h e  aim of  i n t r o d u c i n g  computer methods 
i n t o  t h e  p r a c t i c e  o f  p lanning  f o r  p lanning  a c t i v i t y .  This  work 
is accomplished i n  coo rd ina t ion  wi th  t h e  development of economic 
methods of management, improvement of  o r g a n i z a t i o n  s t r u c t u r e s ,  
i n s t r u c t i o n s  and o t h e r  methodical  m a t e r i a l s  f o r  p lanning.  Prac-  
t i c a l l y  a l l  main RED I n s t i t u t e s  i n  t h e  USSR a r e  engaged i n  s o l v i n g  
t h i s  program. 
M r .  ~ c h z c t e r  of t h e  FRG, devoted h i s  p r e s e n t a t i o n  t o  one 
d e t a i l e d  problem a r i s i n g  from p lanning  a t  t h e  c o l l i e r y  l e v e l ,  
and desc r ibed  t h e  OR methods a p p l i c a t i o n  f o r  p lanning  of  t h e  
underground haulage system. 
PIANAGEMENT, ORSANIZATION AND COMPUTERS 
The p r e s e n t a t i o n s  and d i s c u s s i o n s  on t h i s  s u b j e c t  focused  
on two main a s p e c t s :  
-- g e n e r a l  problems o f  o r g a n i z a t i o n  and management i n  
t h e  c o a l  mining i n d u s t r y ,  and 
-- t h e  exchange o f  r e s u l t s  and e x p e r i e n c e  on t h e  u s e  of 
computers  f o r  management. 
Three  p a p e r s  d e a l t  e n t i r e l y  w i t h  t h i s  a r e a  and one  o n l y  p a r t l y .  
D r .  J a n  Stachowicz ,  i n  h i s  p r e s e n t a t i o n  on " O r g a n i z a t i o n  and 
Management Problems i n  P o l i s h  Coal  Mining: P r e s e n t  S t a t e  of  
I n v e s t i g a t i o n , "  s t r e s s e d  t h e  impor tance  of  o r g a n i z a t i o n a l  p ro -  
blems i n  t h e  c o a l  mining i n d u s t r y  a s  a  s u b j e c t  o f  "Coal - - Issues  
f o r  t h e  E i g h t i e s " .  I n  most c o u n t r i e s  t h e r e  i s  a  g a p  between 
t h e  t e c h n o l o g i c a l  developments  i n  t h e  c o a l  mining i n d u s t r y  and  
t h e  development  o f  new o p e r a t i o n a l  s o l u t i o n s  t o  t h e  problems 
which t e c h n o l o g i c a l  change h a s  i n t r o d u c e d .  T h i s  g a p  c r e a t e s  
e a s i l y  i d e n t i f i a b l e  problems o f  o r g a n i z a t i o n a l  management i n  t h e  
i n d u s t r y ,  a s  w e l l  a s  some v e r y  s p e c i f i c  problems i n  t h e  f i e l d  
o f  computer a p p l i c a t i o n s  a t  d i f f e r e n t  management l e v e l s .  
V e r y i r n p o r t a n t p r o b l e m s  e x i s t ,  n o t  o n l y  i n  t h e  c o a l  mining 
i n d u s t r y ,  connec ted  w i t h  answers  and  q u e s t i o n s :  
-- how t o  c r e a t e  manager -o r i en ted  d e c i s i o n  s u p p o r t  
s y s t e m s ? ,  
-- how t o  c r e a t e  a  s u p p o r t  f o r  t o p  l e v e l  managers  
sys tem? 
The c o a l  mining i n d u s t r i e s  i n  t h e  d i f f e r e n t  c o u n t r i e s  have  s t a r t e d  
t o  d e v e l o p  t h e i r  own approaches  t o  t h e s e  problems.  There  i s ,  
t h e r e f o r e ,  much m a t e r i a l  f o r  compara t ive  s t u d y  o n  methods of  
meet ing  management problems i n  t h e  i n d u s t r y  under  t e c h n o l o g i c a l  
change i n  d i f f e r e n t  o r g a n i z a t i o n a l  climates. A t  t h e  s a m e  t i m e  
t h e  e v o l u t i o n  of  new management a p p r o a c h e s  i s  s t i l l  a t  a n  e a r l y  
enough s t a g e  o f  development  f o r  t h i s  exchange of  knowledge and 
e x p e r i e n c e  t o  be v a l u a b l e .  However, on€- must f a c e  up t o  t h e  
r e a l i t y  o f  t h e  o b s t a c l e s  i n  t h e  p a t h  of  such  s t u d i e s ,  f o r  example: 
(a )  The a c t u a l  s t a t e  o f  o r g a n i z a t i o n  and management t h e o r y ,  
as shown by t h e  many d i f f e r e n t  s c h o o l s  o f  t h o u g h t  and 
t r e n d s ,  which a p a r t  from t h e  s h o r t c o m i n g s  r e f l e c t i n g  
t h e  p r e s e n t  underdevelopment  of o r g a n i z a t i o n  t h e o r y ,  
accompl ish  q u i t e  o f t e n  t h e  a p o l o g i c a l  and p o l i t i c a l  
g o a l s .  
( b )  The l a c k  of common c o n c e p t s ,  c a t e g o r i e s  and d e f i n i t i o n s  
i n  d i f f e r e n t  c o u n t r i e s  is  a s e r i o u s  o b s t a c l e  t o  s c i e n -  
t i f i c  c o o p e r a t i o n  i n  t h e  f i e l d  o f  o r g a n i z a t i o n  and 
management s c i e n c e .  It a p p l i e s  f i r s t  o f  a l l  t o  c a t e -  
g o r i e s  used i n  c o u p l i n g  t h e  t h e o r y  w i t h  p r a c t i c e .  
(c)  D i f f e r e n t i a t e d  l e g a l - f o r m a l  sys tems  i n  v a r i o u s  coun- 
tr ies have a v i t a l  i n f l u e n c e  on d e t a i l e d  o r g a n i z a t i o n  
s o l u t i o n s .  
( d )  The b a s i c  n a t u r e  o f  o r g a n i z a t i o n  and computer  s c i e n c e  
a p p l i c a t i o n s  t o  o r g a n i z a t i o n a l  problems makes it 
d i f f i c u l t  t o  o b t a i n  a d e q u a t e  measures  o f  e f f e c t i v e -  
n e s s  t h a t  can  b e  used f o r  compara t ive  p u r p o s e s .  
To a v o i d  t h e s e  problems,  t h e  f o l l o w i n g  p r o p o s a l s  w e r e  made, 
based  on d i s c u s s i o n s  p r e v i o u s l y  h e l d  a t  IIASA: 
1. To l i m i t  t h e  c o n s i d e r a t i o n s ,  a t  t h e  p r e l i m i n a r y  s t a g e ,  
t o  t h e  p r o d u c t i o n  a c t i v i t y  and t o  t h e  c o l l i e r y  l e v e l .  
2 .  To deve lop  t h e  work p l a n  i n  two s e p a r a t e  p a r t s ,  namely, 
(a )  t o  e x p l o r e  ways and methods i n  which sys tems  a n a l -  
y s i s  can  a s s i s t  t h e  t h e o r i s t s  and p r a c t i t i o n e r s  
concerned w i t h  t h e  p l a n n i n g ,  d e s i g n ,  and c o n t r o l  
o f  c o l l i e r i e s  i n  t h e  f a c e  o f  t e c h n o l o g i c a l  and 
o r g a n i z a t i o n a l  change;  
( b )  t o  s t u d y  r e c e n t  developments  i n  r e l a t i o n  t o  com- 
p r e h e n s i v e  p l a n n i n g  sys tems  and t h e  development  
o f  microcomputers  and t o  d i s c u s s  t h e i r  p o t e n t i a l  
impac t  on o r g a n i z a t i o n  and  management. 
D r .  Stachowicz t h e n  p r e s e n t e d  t h e  r e s u l t s  o f  P o l i s h  a c t i v i -  
t ies  i n  t h e s e  f i e l d s ,  p a r t i c u l a r l y  w i t h  r e g a r d  t o  a s t u d y  on 
management and o r g a n i z a t i o n  sys tems i n  t h e  c o a l  mining i n d u s t r y .  
H e  d e s c r i b e d  a n  approach which might  b e  s u i t a b l e  a f t e r  deve lop-  
ment ,  as a g e n e r a l  approach  t o  be used  by o t h e r  c o u n t r i e s .  T h i s  
approach h a s  o r i g i n a t e d  i n  s t u d i e s  a t  IIASA i n  1979. 
The s t u d y  on management and o r g a n i z a t i o n  sys tem i n v e s t i g a -  
t i o n  i n  t h e  c o a l  min ing  i n d u s t r y ,  which had been under taken  i n  
Po land ,  had t a c k l e d  several p r a c t i c e  problems,  i n  a d d i t i o n  t o  
t h e  t h e o r e t i c a l  a i m s .  These w e r e :  
-- how t o  d e s i g n  t h e  management and o r g a n i z a t i o n  sys tem 
f o r  new c o a l  b a s i n s  c u r r e n t l y  b e i n g  deve loped ;  
-- how t o  modernize  e x i s t i n g  management and  o r g a n i z a t i o n a l  
sys tems on d i f f e r e n t  management l eve l s ;  
-- how t o  create a climate conducive  t o  e f f e c t i v e  
computer u s e  w i t h i n  t h e  mining i n d u s t r y ;  
-- how t o  improve t h e  decis ion-making p r o c e s s  i n  t h e  
c o a l  mining i n d u s t r y .  
P o l i s h  i n s t i t u t e s  c o o p e r a t e d  w i t h  IIASA and have p r e s e n t e d  t h e i r  
s u c c e s s i v e  r e s u l t s  on t h . i s  s t u d y .  F o r  example,  
-- t h e  r e s u l t s  o f  a n  i n v e s t i g a t i o n  i n t o  t h e  r e l a t i o n  
between c o l l i e r y  s i z e  and t h e  s i t u a t i o n a l  v a r i a b l e s  
which form t h e  management c a p a b i l i t y ,  
-- t h e  r e s u l t s  on t h e  e v a l u a t i o n  o f  t h e  s t a t e  and usage  
o f  computer sys tems  implemented i n  P o l i s h  c o l l i e r i e s  
w i t h i n  t h e ,  s o - c a l l e d ,  compute r i zed  management sys tems .  
The r e s u l t s  on computer a p p l i c a t i o n  i n  t h e  P o l i s h  c o a l  
mining i n d u s t r y  w e r e  p r e s e n t e d  d u r i n g  t h e  s e m i n a r .  T h i s  work 
h a s  conf i rmed t h e  v iew which was s u p p o r t e d  by e x p e r t s  from t h e  
UK (see P.N. Thompson's p a p e r )  t h a t  it i s  n e c e s s a r y  t o  c r e a t e  
a  c l i e n t - o r i e n t e d  i n f o r m a t i o n  sys tem a s  a  b a s i s  f o r  a  r e a l  d e c i -  
s i o n  s u p p o r t  sys tem.  The n e x t  s t a g e  o f  t h e  s t u d y  was concerned 
w i t h  a n  i n v e s t i g a t i o n  i n t o  t h e  c o l l i e r y ' s  o r g a n i z a t i o n  s t r u c t u r e  
i n v e s t i g a t i o n .  These  i n v e s t i g a t i o n s  a r e  c a r r i e d  o u t  a c c o r d i n g  
t o  a  s p e c i a l  q u e s t i o n n a i r e  which was p r e s e n t e d  and d i s c u s s e d  
d u r i n g  t h e  seminar .  
D r .  P e t r K o b e r t ,  f r o m t h e M a n a g e r s C e n t r e  o f F u e l s  and  Energy 
M i n i s t r y  i n  Czechos lovak ia ,  d i s c u s s e d  some g e n e r a l  problems i n  
t h e  c r e a t i o n  and a p p l i c a t i o n  of a  computer i n f o r m a t i o n  sys tem 
on d i f f e r e n t  management l e v e l s  i n  t h e  Czechos lovak ian  c o a l  mining 
i n d u s t r y .  H i s  recommendation and g e n e r a l  c o n c l u s i o n s  w e r e  made 
on t h e  b a s i s  o f  e x p e r i e n c e  w i t h  a  computer  i n f o r m a t i o n  sys tem 
i n  t h e  Coal  O s t r a v a  Kervina  Region and  from t h e  i n v e s t i g a t i o n s  
made f o r  improving t h i s  sys tem.  I t  was s t r e s s e d  t h a t  o f  t h e  
problems t h a t  a r e  needed t o  s o l v e  a t  a  c o l l i e r y  u s i n g  a n  i n f o r -  
mat ion  sys tem,  20% c o u l d  b e  handled  from i n f o r m a t i o n  g e n e r a t e d  
a t  t h e  c o l l i e r y ;  t h e  remain ing  80% c o u l d  o n l y  be  s o l v e d  i f  t h e  
c o l l i e r y  ' s i n £  o r m a t i o n  sys tem was p a r t  o f  a  h i g h e r  management 
l e v e l  sys tem.  For  t h a t  r e a s o n  the a u t h o r  s u g g e s t s  t h e  informa- 
t i o n  sys tem f o r  t h e  e n t e r p r i s e  shou ld  be  d e s i g n e d  on a  "top-down" 
b a s i s ,  i . e . ,  from t h e  h i g h e r  l e v e l s  o f  management t o  t h e  lower  
ones .  T h i s  c o n c l u s i o n  was c o n t r o v e r s i a l  s i n c e  o t h e r  p a r t i c i p a n t s ,  
on t h e  b a s i s  o f  t h e i r  e x p e r i e n c e ,  s u g g e s t e d  t h e  "bottom-up" 
approach.  T h i s  d i s c u s s i o n  needs  t o  b e  e x t e n d e d  and more t h o r -  
oughly e x p l o r e d .  
A v e r y  good example o f  t h e  "bottom-up" approach  came i n  
t h e  p a p e r  by P.N. Thompson, C.W. T e a l e ,  f rom t h e  O p e r a t i o n a l  
Research  Execu t ive  and R .  Richardson ,  from B c n t l e y  C o l l i e r y ,  
which p r e s e n t e d  t h e  r e s u l t s  o f  a  s t u d y  t o  d e v e l o p  a ,  s o - c a l l e d ,  
Mine O p e r a t i n g  System. T h i s  sys tem assumed t h e  main a p p l i c a t i o n s  
of mini-computers  a t  c o l l i e r i e s  would b e  f o r  such  needs  a s :  
c o n t r o l l i n g  t h e  underground t r a n s p o r t  sys tem and  c o a l  p r e p a r a -  
t i o n  p l a n t s ,  f o r  m o n i t o r i n g  t h e  mine envi ronment  and  f a c e  
o p e r a t i o n s ,  etc .  
The i m p o r t a n t  f e a t u r e  of  t h i s  work was t h e  d e s i r e  t o  c r e a t e  
a  c l i e n t - o r i e n t e d  sys tem t a k i n g  i n t o  c o n s i d e r a t i o n  a  v e r y  impor- 
t a n t  f a c t  f o r  p r a c t i c a l  s u c c e s s  o f  such i n f o r m a t i o n  sys tems ,  
i . e . ,  t h a t  i n d i v i d u a l  managers have  d i f f e r e n t  s t y l e s  and  i n d e e d  
a l l  c o l l i e r i e s  a r e  d i f f e r e n t  t o  a  g r e a t e r  o r  lesser d e g r e e .  T h i s  
n e c e s s i t a t e d  t h e  use  o f  s p e c i a l  methods f o r  t h e  i n f o r m a t i o n  s u r -  
vey .  I n  a d d i t i o n ,  t h e  equipment  used a t  B e n t l e y  C o l l i e r y  ( t h e  
c o l l i e r y  chosen f o r  t h e  e x e r c i s e )  was d e s c r i b e d .  The r e s u l t s  o f  
t h i s  work g r e a t l y  i n t e r e s t e d  t h e  P o l i s h  seminar  p a r t i c i p a n t s  
because  o f  t h e i r  c u r r e n t  e f f o r t s  i n  c r e a t i n g  s i m i l a r  sys tems  i n  
t h e  P o l i s h  c o a l  mining i n d u s t r y .  
D r .  V . B .  Moskvin, i n  h i s  p r e s e n t a t i o n ,  i n  a d d i t i o n  t o  t h e  
problems p re sen ted  b e f o r e ,  gave some s a l i e n t  f a c t s  concerning 
t h e  a p p l i c a t i o n  of computers f o r  management i n  t h e  USSR c o a l  
i ndus t ry .  For  example, a t  p r e s e n t  i n  t h e  USSR w i t h i n  t h e  
so-ca l led  c o a l  i n d u s t r y  automated system of management, n e a r l y  
200 complexes of problems a r e  be ing  so lved ,  i n c l u d i n g  t h e  c a l -  
c u l a t i o n  of t a r g e t  f i g u r e s  of  annual  ou tpu t  f o r  c o a l  p roduc t ion  
u n i t s ,  optimum d i s t r i b u t i o n  o f  c o a l  o u t p u t  f o r  c o l l i e r i e s ,  
a n a l y s i s  o f  f u l f i l l i n g  c o a l  ou tpu t  p l a n s  and i n t r o d u c t i o n  of  
p roduc t ive  c a p a c i t i e s .  
An impor tan t  p a r t  o f  t h e  industry-wide automated system o f  
management i n  t h e  USSR i s  t h e  subsystem o f  o p e r a t i o n a l  account ing 
and p roces s  c o n t r o l  which e n s u r e s  t h e  s o l u t i o n  of a  complex of 
problems, t h e  r e s u l t s  o f  which provide  f o r  making o p e r a t i o n a l  
managing d e c i s i o n s  p r i o r  t o  t h e  e x p i r a t i o n  of  p l an  p e r i o d s  
(month, q u a r t e r ,  e t c .  ) . 
P a r a l l e l  t o  account ing problems, t h e  subsystems ensu re  t h e  
c o n t r o l  of t i m e l y  r ep roduc t ion  of t h e  t o t a l  c o a l  f a c e  l e n g t h ,  
e f f i c i e n t  u t i l i z a t i o n  of mechanized complexes, o p e r a t i o n  of mine 
v e n t i l a t i o n  networks, e t c . ,  a r e  a p p l i e d  i n  t h e  USSR's c o a l  mining. 
D r .  A. Madejski and D r .  E.  PaweJczyk, from t h e  Computer 
I n s t i t u t e  of  t h e  Mining I n d u s t r y  i n  poland', p r e s e n t e d  t h e  r e s u l t s  
of  work on "The Model o f  Computerized System Management i n  t h e  
P o l i s h  Coal Mining Indus t ry" .  The model c o n s i s t s  of  t h r e e  groups 
of " ana ly t i ca l - accoun t ing"  in format ion  systems,  and t h r e e  groups 
of "planning" systems.  Each group p l a y s  a  c l e a r l y  d e f i n e d  r o l e  
i n  t h e  manager ia l  p roces ses .  The "ana ly t ica l -account ing ' '  sys- 
t e m s  a i d  i n  r eco rd  keeping and a l s o  e v a l u a t e  t h e  e f f e c t i v e n e s s  
o f  c u r r e n t  o p e r a t i o n s .  The "planning" systems a r e  made t o  f o r e -  
ca se  t h e  e f f e c t i v e n e s s  o f  planned a c t i v i t i e s  ar.d t o  s e l e c t  op t imal  
p lanning  s t r a t e g i e s .  
ENVIRONMENTAL PROBLEMS 
A s  a background t o  t h e  workshop, d i s c a s s i o n s  on f u t u r e  pro- 
gram d i r e c t i o n s ,  over  1 5  t e c h n i c a l  papers  on r e l a t e d  t o p i c s  were 
p re sen ted  and a r e  be ing  publ i shed  a s  IIASA r e p o r t s .  Approximately 
one-half  o f  t h e s e  papers  d e a l t  s p e c i f i c a l l y  w i t h  environmental  
i s s u e s  such a s  management of a i r  p o l l u t a n t  e f f e c t s  from c o a l  
u s e ,  groundwater d e p l e t i o n  and o t h e r  e f f e c t s  from c o a l  e x t r a c -  
t i o n ,  environmental  a s p e c t s  of  advanced c o a l  u t i l i z a t i o n  t ech -  
n o l o g i e s ,  and comprehensive coal/environment planning approaches 
i n  s e l e c t e d  c o u n t r i e s .  
The workshop p a r t i c i p a n t s  i d e n t i f i e d  t h e  fo l lowing  s i x  a r e a s  
of concern a s  p o t e n t i a l  t o p i c s  f o r  f u t u r e  s t u d y  i n  t h e  envi ron-  
mental component of  t h e  s tudy:  
1 .  Exchange of in format ion  on c h a r a c t e r i s t i c s  of advanced 
c o a l  u t i l i z a t i o n  and convers ion  t e c h n o l o g i e s ,  w i t h  an 
emphasis on environmental  a s p e c t s  and technology c o s t s .  
2 .  A n a l y s i s  o f  t r a n s b o u n d a r y  a i r  p o l l u t i o n  i s s u e s  
r e l a t e d  t o  f u t u r e  c o a l  developments .  
3 .  Groundwater hydrology and w a t e r  q u a l i t y  i s s u e s  r e l a t e d  
t o  c o a l  mining.  
4 .  Subs idence  and  o t h e r  l a n d  u s e  c o n f l i c t s  r e l a t e d  t o  
c o a l  mining.  
5 .  D i s p o s a l  o f  mine w a s t e s .  
6 .  P l a n n i n g  and a r c h i t e c t u r a l  d e s i g n  f o r  new c o a l  mining 
communit ies .  
The f i r s t  two t o p i c s  i n  t h e  above l i s t  w e r e  s u b s e q u e n t l y  
s e l e c t e d  l a r g e l y  on t h e  b a s i s  o f  t h e  l e v e l  o f  p r e v i o u s  j o i n t  
e f f o r t s  i n  t h i s  d i r e c t i o n  between IIASA and t h e  US and a l s o  be- 
c a u s e  of  t h e  i n t e r e s t  b e i n g  e x p r e s s e d  i n  t h e s e  i s s u e s  by a b road  
range  of  g r o u p s ,  i n c l u d i n g  t h e  UN Economic Commission f o r  Europe,  
t h e  O r g a n i z a t i o n  f o r  Economic and Community Development,  and 
o t h e r  i n d i v i d u a l  NMO c o u n t r i e s .  Fur the rmore ,  t h e s e  two t o p i c s  
a r e  c l o s e l y  r e l a t e d  and would p r o v i d e  i n p u t  and s u p p o r t  f o r  each  
o t h e r .  
WHERE DO WE GO FROM HERE? 
The p a r t i c i p a n t s  f e l t  t h a t  t h e  seminar  had been s u c c e s s f u l  
from two po in t s -o f -v iew.  F i r s t l y ,  it had p r o v i d e d  t h e  o p p o r t u n i t y  
f o r  t h e  exchange of  e x p e r i e n c e  and a n  i n s i g h t  i n t o  d i f f e r e n t  
me thodo log ica l  approaches  t o  problems,  t h a t  c o u l d  n o t  have been 
o b t a i n e d  i n  any o t h e r  way. No o t h e r  mee t ing  c u r r e n t l y  c a t e r e d  
f o r  t h i s  need .  Secondly ,  it had made it p o s s i b l e  t o  i d e n t i f y  
t h e  d i r e c t i o n  t h a t  f u t u r e  c o l l a b o r a t i v e  s t u d i e s  migh t  t a k e .  Such 
s t u d i e s  need n o t  i n  f a c t  b e  na r rowly  r e l a t e d  t o  t h e  c o a l  i n d u s t r y  
b u t  c o u l d  c o n c e r n ,  f o r  example,  t h e  r o l e  o f  c o a l  mining i n  g l o b a l  
i n d u s t r i a l  development ,  a s  more s p e c i f i c  problems o f  management 
under  u n c e r t a i n t y ,  computers/management i n t e r a c t i o n s ,  innova t ion- -  
a l l  o f  which w e r e  t o p i c s  f o r  IIASA s t u d y .  
Summing up t h e  r e s u l t s  o f  t h i s  s e m i n a r ,  M r .  Tomlinson,  Area 
Chairman o f  t h e  Management and Technology Area a t  IIASA, n o t e d  
t h a t  t h e  mee t ing  had p r o v i d e d  a g e n e r a l  p o l i c y  a n d  p l a n  f o r  t h e  
f u t u r e .  I t  was n o t  p o s s i b l e  t o  t a c k l e  t o o  many t o p i c s  a t  one  
t i m e ,  and it would p r o b a b l y  need two y e a r s  t o  c o v e r  a  t o p i c  
adequate ly- -wi th  e - g . ,  a  p l a n n i n g  workshop one  y e a r  and a con- 
f e r e n c e  i n  t h e  n e x t  y e a r .  One migh t  t h u s  manage one new t o p i c  
each  y e a r ,  no  more. The t o p i c s  would be chosen t o  l i n k  i n  w i t h  
o t h e r  r e s e a r c h  under taken  a t  IIASA. The f i r s t  t o p i c  might  b e  
an  e x c e p t i o n  t o  t h i s  r u l e ,  s i n c e  it would b e  concerned w i t h  
p l a n n i n g  f o r  p l a n n i n g  and i t  might  be  p o s s i b l e  t o  g e t  a  t a s k  
f o r c e  o f  e x p e r t s  p a r t i c u l a r l y  concerned w i t h  new mine p l a n n i n g  
t o  m e e t  i n  1 9 8 1 .  Much would depend on o b t a i n i n g  t h e  c o o p e r a t i o n  
of  t h e  c o u n t r i e s  concerned and i n  t i m e  IIASA would n o t  b e  under-  
t a k i n g  any r e s e a r c h  i n  t h i s  f i e l d  t h e m s e l v e s ,  s i n c e  o n l y  t h e  
i n d u s t r y  had  t h e  n e c e s s a r y  e x p e r t i s e .  The  o u t p u t  m i g h t  b e  i n  t h e  
f o r m  o f  a  summary p a p e r ,  o r  a  c o l l e c t i o n  o f  i n d i v i d u a l  p a p e r s .  
The  s e c o n d  m e e t i n g ,  t o  t a k e  p l a c e  i n  1981 ,  would b e  a  con-  
f e r e n c e  on o r g a n i z a t i o n ,  c o m p u t e r s  a n d  management - -poss ib ly  t o  
b e  h e l d  i n  P o l a n d .  T h i s  would h a v e  t o  b e  p l a n n e d  i n  1980. P l a n s  
beyond t h a t  t i m e  would need  f u r t h e r  c o n s i d e r a t i o n .  
M r .  Tomlinson  c o n c l u d e d  by s a y i n g  t h a t  s u c h  a p l a n  o f  work 
w a s  r ea l i s t i c  i n  v i e w  o f  t he  r e s o u r c e s  a v a i l a b l e .  I t  would  b e  
h e l p f u l  t o  a c h i e v e  a s  much c o l l a b o r a t i o n  as  p o s s i b l e ,  a n d  t h e  
e x p r e s s i o n  o f  i n t e r e s t  f rom D r .  Wegrzyk as Chairman o f  t h e  Coa l  
Committee o f  t h e  ECE w a s  p a r t i c u l a r l y  v a l u a b l e .  
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o "A Framework f o r  I n t e g r a t i n g  R e g i o n a l  E n v i r o n m e n t a l  
Goa l s  i n t o  Coa l  P r o d u c t i o n  a n d  U t i l i z a t i o n  S t r a t e g i e s " ,  
D r .  Loren  Habegger ,  IIASA a n d  Argonne N a t i o n a l  
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-- Welcome by P r o f .  D r .  Alojzy  Mel ich ,  P r e s i d e n t  o f  
Katowice Branch o f  P o l i s h  Acadernh o f  S c i e n c e s  
o  "Energy/Environmental  Programs a t  IIASA", 
D r .  Loren Habegger,  IIASA 
o  "Some Problems o f  Management and P r o d u c t i o n  E n g i n e e r i n g  
i n  t h e  Coal I n d u s t r y  o f  t h e  USSR", D r .  V.B.  Moskvin, 
Chief  o f  t h e  Labora to ry  f o r  T e c h n i c a l  and Economic 
A n a l y s i s ,  and Dip1.-Ing. G.  S o u e t i n e ,  Chief  o f  S e c t i o n  
o f  S t a t i s t i c a l  A n a l y s i s ,  kotl: o f  C e n t r a l  Research  
I n s t i t u t e  o f  Economics & S c i e n t i f i c  and T e c h n i c a l  
I n f o r n a t i o n  f o r  t h e  Coal I n d u s t r y  o f  t h e  USSR 
o "Research  i n t o  t h e  L i k e l y  E f f e c t s  o f  I n t r o d u c i n g  LHD 
Equipment i n t o  Coal  Mines", M r .  N .  S c h a e c h t e r ,  
I n s t i t u t  f u e r  Bergbaukunde und B e r g w i r t s c h a f t s l e h r e ,  
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f o r  Mining I n d u s t r y  
19.00 Dinner  
WEDNESDAY. 7  November 
7.00 -- B r e a k f a s t  
7.20 -- D e p a r t u r e  
8.30 -- "Mani fes t  Lipcowy C o l l i e r y  
11.00 -- D e p a r t u r e  f o r  Pszczyna 
12.00 -- Lunch a t  Pszczyna 
14.00 -- D e p a r t u r e  f o r  O s w i e c i m  (Auschwitz)  
17.30 -- Dinner  a t  ~ e l e & n i a  
THURSDAY. 8 November 
9.30 Chairman: D r .  Zygmunt Wegrzyk 
o " I n f o r m a t i o n  f o r  P r o d u c t i o n  P l a n n i n g " ,  M r .  I a n  T u r n e r ,  
N a t i o n a l  Coal  Board,  UK 
o " O r g a n i z a t i o n  and Management Problems i n  Coal  Mining 
I n d u s t r y .  S t a t e m e n t  o f  I n v e s t i g a t i o n s " ,  D r .  J a n  
S tachowicz ,  I n s t i t u t e  o f  O r g a n i z a t i o n  and Management 
Problems,  Bytom 
o "Management I n f o r m a t i o n  Systems i n  t h e  Mining I n d u s t r y "  
D r .  P e t r  Kober t ,  FMPE, CSSR 
THURSDAY, 8 November ( c o n t i n u e d )  
o  "Model o f  Compute r i zed  Sys tem Management i n  t h e  Mining  
I n d u s t r y  w i t h  S p e c i a l  Emphasis  o n  P r o d u c t i o n  P l a n n i n g " ,  
Dr . - Ing.  A n t o n i  M a d e j s k i ,  Computer I n s t i t u t e  o f  t h e  
Mining I n d u s t r y  
12.30 Lunch 
14.30 Chairman:  D r .  N i k o l a i  Voron t sov  
o  "Env i ronmen ta l  P r o t e c t i o n  P rob lems  i n  Coa l  R e g i o n s " ,  
D r .  Bron i szaw S k i n d e r o w i c z ,  Computer I n s t i t u t e  o f  t h e  
Mining  I n d u s t r y  
o "Ene rgy /Env i ronmen ta l  Asses smen t s  i n  t h e  US", 
D r .  S t e v e  B a l l o u ,  Argonne N a t i o n a l  L a b o r a t o r y ,  USA 
o  "Coa l  U s e  and  A i r  Q u a l i t y  P l a n n i n g " ,  D r .  E. Runka, 
I B M ,  I t a l y  
o " E f f l u e n t s  f rom D i f f e r e n t  G a s i f i c a t i o n  P r o c e s s e s " ,  
Dip1 . - Ing .  D r .  Gerno t  S t a u d i n g e r ,  T e c h n i c a l  U n i v e r s i t y  
o f  Graz ,  A u s t r i a  
o "Coa l  C o n v e r s i o n  T e c h n o l o g i e s  a n d  C o s t s " ,  M r .  Hugh L e e ,  
IEA C o a l  R e s e a r c h ,  Economic Asses smen t  S e r v i c e ,  UK 
19.00  Banquet  
FRIDAY, 9  November 
9 .00  P l e n a r y  S e s s i o n  
-- F u t u r e  Resea rch  
-- F u t u r e  C o l l a b o r a t i o n  
12.00 O f f i c i a l  C l o s u r e  
APPENDIX C 
LIST OF PAPERS 
"New Mine P l a n n i n g " ,  M r .  W .  Hancock, N a t i o n a l  C o a l  Board,  UK 
"Groundwater Impac t s  o f  E x t r a c t i o n " ,  D r .  K.-H. Zwirnmann, IIASA 
"A Framework f o r  I n t e g r a t i n g  Regional  Environmental  Goals  i n t o  
Coal  P r o d u c t i o n  and U t i l i z a t i o n  S t r a t e g i e s " ,  D r .  Loren Habegger,  
IIASA and Argonne N a t i o n a l  L a b o r a t o r y ,  USA 
"Energy/Environmental  Programs a t  IIASA", D r .  Loren Habegger,  IIASA 
"Some Problems o f  Management and P r o d u c t i o n  E n g i n e e r i n g  i n  t h e  
Coal I n d u s t r y  o f  t h e  USSR", D r .  V.B. Moskvin and D r .  G. S o u e t i n e  
C e n t r a l  Research I n s t i t u t e  o f  Economics & S c i e n t i f i c  and 
Techn ica l  I n f o r m a t i o n  f o r  t h e  Coal  I n d u s t r y  o f  t h e  USSR 
"Research  I n t o  t h e  L i k e l y  E f f e c t s  of  I n t r o d u c i n g  LHD Equipment 
I n t o  Coal  Mines", M r .  N.  S c h a e c h t e r ,  I n s t i t u t  f u e r  Bergbaukunde 
und B e r g w i r t s c h a f t s l e h r e ,  FRG 
"Computerized Coal  Mine Design Methods", Dr.-Ing. Zygmunt Wggrzyk, 
Main S t u d y , a n d  Design O f f i c e  f o r  t h e  Mining I n d u s t r y ,  Poland 
" I n f o r m a t i o n  f o r  P r o d u c t i o n  Pla .nningW, M r .  I a n  T u r n e r ,  N a t i o n a l  
Coal  Board,  UK 
" O r g a n i z a t i o n  and Management Problems i n  t h e  C o a l  Mining I n d u s t r y .  
S t a t e m e n t  of  I n v e s t i g a t i o n s " ,  D r .  J a n  S tachowicz ,  I n s t i t u t e  
o f  O r g a n i z a t i o n  and Management Problems,  Poland 
"Management I n f o r m a t i o n  Systems i n  t h e  Mining I n d u s t r y "  D r .  P e t r  
Kober t ,  FMPE, CSSR, Lubomir P e t r a s ,  IIASA 
"Model o f  Computer ized  Sys t em Management i n  t h e  Mining  I n d u s t r y  
With S p e c i a l  Emphasis o n  P r o d u c t i o n  P l a n n i n g " ,  D r .  Anton i  
M a d e j s k i ,  Computer I n s t i t u t e  o f  t h e  Mining I n d u s t r y ,  P o l a n d  
"Env i ronmen ta l  P r o t e c t i o n  Problems i n  Coa l  Reg ions" ,  D r .  Bron i s raw 
S k i n d e r o w i c z ,  Computer I n s t i t u t e  o f  t h e  Mining  I n d u s t r y ,  
Po land  
"Energy/Envi ronmenta l  Asses smen t s  i n  t h e  US", D r .  S t e v e  B a l l o u ,  
Argonne N a t i o n a l  L a b o r a t o r y ,  USA 
" C o a l  U s e  and A i r  Q u a l i t y  P l a n n i n g " ,  D r .  E. Runka, IBM, I t a l y  
" E f f l u e n t s  f rom D i f f e r e n t  G a s i s i c a t i o n  P r o c e s s e s " ,  D r . .  Gerno t  
S b e u d i n g e r ,  T e c h n i c a l  U n i v e r s i t y  o f  Graz ,  A u s t r i a  
"Coa l  Conver s ion  T e c h n o l o g i e s  and  C o s t s " ,  M r .  Hugh Lee,  IEA Coal  
Resea rch ,  Economic Assessment  S e r v i c e ,  UK 
